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(54) CULTURE MEDIUM FOR GLYCOSYLATION OF GLYCOPROTEIN DERIVED FROM MAMMAL CELLS AND IMPROVEMENT OF 
ITS PRODUCTIVITY CONTAINING RETINOIC ACID AND BUTYRIC ACID AS EFFECTIVE COMPONENTS 



(57) Abstract: 

PURPOSE: A culture medium for glycosylation of glycoprotein derived 
from mammal cells and improvement of its productivity is provided, 
thereby improving in vivo biological activity and bio— availabil ity and 
production yield of glycoprotein. CONSTITUTION: The culture medium 
for glycosylation of glycoprotein derived from mammal cells and 
improvement of its productivity comprises 0.05 picomole to 200 
micromole of retinoic acid and 0.05 picomole to 2 micromole of 
butyric acid as effective components, and has pH 8.5 to 9.0, wherein 
the butyric acid is sodium butyrate; and the glycoprotein is 
erythropoietin . 
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t il it v. 



1 



^] l ^-Va p h -^-i^ll T*m x^-^-^fl^ ^^V^^^l ^-yy^^^r M-^-^E ^a^l^z, 



i»L O — I -"I -"I 



■& ^r^^- -s-^i^v ^fl^^- ix]- ^ ^-^i3£^_^-i^ -fr^i^-i ^ ^-^a ^^-a- -^-ti-w} -ii^<> ^-^^ a^-g- t»i 

-B-^i^v ^n^^s- ^l^^i as-ti-^] ^z- o) ^>^-oi *g on ^-or) ^ ^1-a 7 ^>^^ ^ ^-e- ^g#^ *^-ar 

-H-^l ^ °3 ^ (post- translation^ modification) ^ ^^fl sKglycosylation) ol ufl ^- ^J^^Taf. 

^1 & 1 *1 ^ifls}-^^^- ^l^^-uflofl^^ ^r^i^i^l-^M- ^^1 °1 -T-^a^l ^1 *fl-gr<*fl ^-&^1^^ 

rg-T^-iifl oq T^-^fls^- ^^g-^ ^J^^l (endoplasmic reticulum)^ ~M ^1 ^1 °11 €r *fl °d= $t "^-l M ^1 0 V ^1 (exogl 

ycosidase) 3l ^ ^1 ^ -M ^ ^E^^ e^-o}-^fl (glycosyl transferase)^ ^*>o^ ^ ^] ^ ^ ^.^.^C^-^: c.F 

Goochee, M.J. Gramer, 13. C. Andersen, J.B. Bahr and J.R. Rasmussen Biotechnology, 1991, 9, 1347-1354), 

-3 1 i^f^-^Si (Oligosaccharide structure)^ >H ^^El ^1 ^^-^1^ ^1 (sialic acid)^- ^ ^ «b-§- ^-^\ V 

sq^" ^ ^L>ll sfl ^--^x, ^1^1 ^^H^V^ o}-^l ^5.#el El] «?] (asialoglycoprotein) ^-g-^ll^l ^1 *t ^"^1 ^^1^1 ^-^^ 

« 0 >rxl ^1 cx^ ^^T_fl wl^-^l^- ^1 r^l S^-^l t'I ^t-11 ^Jl.^ ^-g-^r *1^1- B. Goldwasser, C K~H Kung and J. Eli 

ason. J. Biol. Chem, 1974, 249, 4202-4210). <">1 ^-f ^^-^r ^r^r-^l ^^1^1^^] ^^1| 

^1 ^^^^fl^^ ^o}^l( s i a iyit r anserase)^ ^1 ^"1 ^ ^f-^^1 cf. ^^fls:> ^ ^^^1 ^L^i«t-§-<^l ^| ^11 ^ ^ , 

^r^^r ^-^i^r : ^ °i o]^f-oi ^i ^ -oii^i ^ ^y-n^T^f ^i ^-^v :^^^} m-^^i-yy ^^^91 ^\ ^ ^-h 

^1 ol^ofl^ ^ ^1 ^1- 5i}-?g en] ^1 ^ ^^^1 SL^ ^t-B: -^1 ^1 ^r^^ ^^^1 ^ (processing) ^ 

^ ol ^-^^r ^|«fl ^^^<y ^^-m- ^^-^ , ^3^r-g- ^1^^^ aflo^^^. 34^^^ ^1 &1 ^_^> ^/ 

^^>^ ^Stifl 0 rt^i ^ ^1 Vl ^1 ei §1 ^-^^r ^ ^^^r ^^ r «" ^! ^ ^-cV] ^- 

^- ^"^^ ^1 Hi ^-^1 -Y-^l ^--tb^ a- ^-^rr^-^r ^-^S -S-S. ^rf^ ^fl^^ ^1 3L «fl «fl ^1 ^1 ?3r^l ^ ^ r^-. o] ^ 

^r^^l ^il til] afl ^l°H^i -n-^-^] -Y ^1 ^l^l^^V^r ^>H15^ till ^-^41^-^1 ^r^ll^V^- ^^^1 S. 

^w-Sr ^^sV^l 7} ^ ^h-g-^r ^ ^ Sa^-^H V- ^1 ^.^Afl^ ^ ^r^l °H ^r^^V^r GRP(Glucose regulated 

proteins) 3i PDKprotein disulfide isomerase)-^ ^^.-Br ^l^ct^} ^1 S&Sl^S., ^^^1^1^- °1 -^r ^T ^l^tifl^wfl 
oil ^ -^-^-^ Alla^- ^3r^^^l ^-^11^1-^1 ^ ^1 ^1 ^^tjo_^ ^1-g-^V^^. o] ofl t^e^- ^ ^] 

^fl ^Jw^r^ (in vivo biological activity)^ ^k^r ^ ^^^^1 ^^ib^^rw ^-^^-^l^l^^l ^^^>^^. 

All 3 £ ^ 4 ^L^] ^^r-5LJf-&i -T- ^.^ol, ^l^wfl^wfl^loll dl Hi ^1 ^1 ^ M_T=f ^r^r o-^i ^ (isoelectric 

point) ^- t- ^-^r^^^l ^-^^1 ^^V^V^ni , ol^ xg-^ ^-x^-cHl ^1 ^^Jrw FF Y>^1 t ^^b^^I ^1 ^-^f ^ ^1^1 

^i^- ^Djs}^, ^-^^-^^(^l^-^o^, ^^^-^1 el] °1 I^)-a- ^ ^>*1 ^ a*- °11 ^-^f^^^l ^-^fl^r^l- ^-^^1 ^ , 
^1 25L^z ^l^tifl^tifl^l^oll ip-ul ^ ^1^] -a ^1 ^1 ^1^ ^ ti^-4^ ^-xrf Mil ^3 aS^^d -^1 ^Mb^:si-& ^-r^f^a ^ 

ol r-ll , ol^ V-^l ^ ^1"^ a ^3 ^r-o-}-^ cll^^oH ul^c*) 13 14)^1 2,\1%> ^\ ^ ^1 oil ^°^^>^1 ^^li A c3 °1 a^^^l^i 

in & s a^ 't. 

ol el ^t ^-^ ell if-1 ^<Jr-a- ^ ^>o-f^ ^ -?-oH ^l^till ^tifl^l ^ o| ^^2^^^ a^Fi- O.OSpM Ol^l 20y ^-a3_ae 

-fV^l^l^l^ °1 uysJ-^q ol-ai, ^-^1 ^.^r^ ^ 0.05pM Ml^l 2mM ^\ ^^3^ -fV^l ^1 ^1 ^ ^ °1 ^r^-^ ^r^. 

^Ta^ oil ttf-S- ^1^-tillolrufl ^1 o.] pHf 8.5ol^V_0_^i o->o^ ^-g.^}-^ ^] oj-^q xzfo]-^l( s i a li dase )ofl ^>o^ 

^^l- c a ^1^-^r- ^aaell 9j(sialy protein)A J7. Jf-B^ ^1 oj-^j-ol x)| a:-] ^ -°r ^ ^1 ^ ^ ^^SS., ^1 ^£ till oi= u ^ ^ cq pH 
^ 8.5 vfl^l 9.O iS- -r°r^l ^1 n ^ ^^1 nl-av^i ^\xz\- _ ^fl 1 JE.t- ^fl ^ tifl <y= ufl ^] o} pi T 4=- 8.5 ^ 7.8-V- a^ ^ till ^ 



afl^l^ofl^ ^3 ^ <4 -g afl^^v Tzf^-, ^1- ^ -^1 s>] ^^^w ^r^^t ^^q-mr M-^^H ^3 <il Ml , ^S-^ti pi I ^ 8. 

5 at ?V ^ -? oi] pH 7.8^1 i^l^i^-oil ul^l-o£| 25% ^ °1 w t 9l^. 

^^^l ^f^f ^TEt^^^r ^J^lrBl-JQ.^V o>^± ^ ^-^-^r ^ -§ ^> 3 o-o1-Lzf. ^ ^r^g-Br ^ -g^}7] oil 

^^-S} MlJ£^ <£] o]] ^ t ^^l^fl^l^i ^ m^P- ^--S-^r o-l-H , ^i^l 4Q%^V ^f^-T-^i^- ^1 

^ XI ^ oil ^ ^^^olofl ^(Erythropoietin; ^1 ^V, 'EPO'ej- ^}-^r)w 9lTt^l 5U^-^, °1 tr\-S>] ^ <3| <*H ^ 
^-a- Ml^J^-sL ^r>c^ ofl Afl S_ ufl <y= tifl ^ o} -g^^g- ^-^^V^^. ^5^-, o] ^- ^3 X| ofl ^- M>Tg o|) Ml *t ^fl 

EPO ^ ^-tJr^g; ^ ^^^1 ^(Chinese Hamster Ovary: CHO)^l£# 175cm 2 ^ nfl <£fc 

SEfe 490cm 2 lxlO 5 ^1 3£/m£ ^^.-S. ^-^^V 4w, ^^1^1 ^ Ml ^ (GIBCO BRL) 3% ^> 

^Fr^el DMEM/F 1 2 ^11^1 (GIBCO BRL) 40 Ml^l 8()m£ ^- %1 7} f>i ^-^rfl^^o_^^ pH 7> 7.2 M}^1 7.8^ ^ 

^Fi ^4 ~6r ^>-S-o->^ T7 <y=>£ Ml ^ I ^-^.jf- pH7} 8.5 Ml^l 9.0^-^ ^ ^3^r ^1 ^ ^1 . o] rrfl ? pi I ^- 8.5 Ml ^1 9.0 

3i^^r r ^l ^ 1 o> o_l ^)] 3^1^^^-^ (HEPES sodium salt) ^ ^^i^S^CSodium bicarbonate)^ ^-9]- a] -g Trl o^r:], 
. ^1 -g ^1 w|l ^1 cHl ^51YJ ^) ^ S.^- IO Ml^l 3mMol S&t^K <y=>^ rfl ^ IlfFoH ^ ^1 li] ^1 0.5 vfl ^1 20u M 

o] ^^l-sl-^-^-^, °^cfl2: III ^w^^l ^^^S-^l- 0.05 2mM^>l ^1^1^ ^l Al-^i 0 ^^. 3 

7°C^ CO 2 Hfl^^l ^- ^ ^"^r^^l^l wfl^l^^l xll3£^ wH^^o^^ ^^\^}32. 9l^=z 5C^]} HL 

tH-B-oHxl tifl^l-g- 1 vfl^l 3 ^ H-^r ^7^1 oi Hfl^l^ Sl ^ct] r: K 

^-^1 ^-^-^ lOO^ ^^1^ ^^r^ EPO ^ o] o o >_ a _ ^_^_vri o^ sv^ ^-^1 ^(EI.ISA)oll tcfef 

^-o] ^-^1^1-^rl-. 96 ^ ^eflol^^j PBS(Phosphate Buffered Solution) lm£ ^ 5//g^] ^ EPO ^ 9 1 ^ 

t^lt lOO/^^] 37*C<Hl^i 2^1 ^> ^.^f . oj ^1 -g ^ w PBST(Phosphate buffered solution 

oil tweenf 0.05% 4^1 ^ ^1^1 ^^1* 100^^] ^ -XL 37°Coll a-1 2 ^1 ^>^°> =L ^ 

PBSTS 4^1 ^l^^t ^ 5//g/m^ ^ ^ EPO ^\^\^r^\^ lOO^^l ^#^1 37 °C ^1 >H 2 -^l^r^^V ^>-g-^l m^f- PBST 
1 35] ^Hl ^ -r- 200mU/m£ ^i^^^r^^i ^ Tr ^11 °1 ^ °1 ^l^^r^^Mr^. G (peroxidase conjugate immunoglobuli 
n G)^r ^ ^ 31 37°Cofl^ 2-^1 ^> ^>^-^l^i=f. PBST5. 4^1 ^-11 ^ lmg/m^ ^--^^1 o- ^ ^ ^1 o| o}-^ (Phenyle 

nediamine; OPD)^ lOO^^I ^ 3=L -^^01]^ . IN 50/^C w 7}^}-<^ ^-g-^r ^^^1^1 ^ 4 9 On 

moll xl o] -^--g-S.^- -g ^ Yl-g- ^r-M^ ^"^li£^ EPO# ^l^^^^b ^-Br ^-g^'S^. 

^Jif, pH7} 8.5 i-ll ^1 9.0 ^] pH 7.2 i^M 7.8 ^4 ^-^^fl^i^^l ^1 o~] EPO ^^>^°fl Sl^^i 25.1% ^ 

i^V^lMl^i^^ (x-H 1 #2:), ^l^-^H-] efl ol jii-g- uH ^1 ^ ^ ^-o_ch]^ ^^-^f-Hlelloi^-g- ^ 7 >^r>^l e>^- ^ -?- 

oil «1 isrll 13 Ml ^1 211% EPO ^<S^>^ ^^} -m- M ^-^ 5?i ^-(^1 2^ ^-^). 

^1&{ l^^V-a ^1 o-l °i ^Hl^ oil o r ;t to] X| Ml 0.5 Ml ^1 20y M ^ 1 o\] ^ <2± ^^^1 31 ofl 

>H M] 3£ ufl oj.^ojrq. ^^tifloj:ofl_o S y E ^ -t°f~ ^ ^1 EPO ^1 ^-^1 s> ^ fe- V> ^ ^1 ^ (isoelectric focusing)^ 

^ ^^1 ^r^V ^-^-^r ^-^1 ' 

^l^i , ^^1^1 S ^lo-l-c^ 30m£ ^] Afl^tiflo^ofl^ ^>fl^V^T=f. ^r, ^ EPO ^°JtW^ll ^^1^1 SL X\<^V 

^^L^l-^1 ^o]] o] -511 ^r^^-^l ^Hl n( 3_^^(CNBr-ac.tivated sepharose)-4B 3m£ ^^1^>1^1 °11 ^^^r^^l 

^IS. till %y ^-^-^^r ^34^1^1 ^ lOme ^ PBS ^ ^^f^l ^:^^r^^\- til^-o]^ o_^_ ^^h^V ^1 ^ srf 7| 

^| ct>o^ O.SM ^^t-^^^I ^^"^1 PBS# ^34^1^1 O.IM -V-^ -ti- 10m£ -g-^^1 ^ 2 8 On m oil ^1 ^^-^.^ i-4^1 
Ml^ ^r^-^r ol-o^r:}-. 5] pH 1: IN ^^l^li^Zl^- ^ -Br 7.0 3:^ ^ lOmM Tr 

is -g-<^ (pII7. 5)oll^| ^-^^rV3X ^^^1^ 20^ Vl^$i^+. 

ole^^l- wj-^ ry ^ 0 t ^1 ^Hli ullo^ofl o ^ ^-^1 -<ll ol EPO 10/i« pH 3 Ml ^1 IO ^] IEF ^^=k W ^(Novex Exper 

imental Technology, San Diego, CA, U.S. A) lOuH ^^-^t pH 3 M^l lO^ IEF lOOVisL 1^1 200V 

jf- l^]£t, 500V-S- 30^zr^> ^l^ll ^1 ^1 31 ^^1 ti.^sl oi e 0. 1%, ^1^:^- 50%, ^^-^1 10%^V 3^ ^-sl -g- o^ ^ oil a 1 

30^-^1 ^^^^4. -l ^1^1^- 10% ^ u o! 10%-m- oj-fr-o-l-^ _g_cm ^011^1 1 6 ^1 ?P ^r^^m ^ SO°C^l ^ 

^ii^i^l ol]^l 3^m 9> ^1^4(^1 3 IE. %^). 

n Ml ^1 1^^}-^- ^1 3^ ull ^] oil ^7>*1 ^^-(lane 4 5)ofl ^ -g-^ Ml ^^(lane 7 ^1 8)ofl Hi ^ 0^ 

EPO ^"^=<=>1 ^7>^-^- ^ xi-Si^Ml, ol c4 ^-ol -1-^ ^ ^ EPO ^± ^1 ^T^l 

^ ^^-^1-32. °a^-a- ^l^l^l^f. 

^ll^Ltillo^yii ^1 ^ioil ell ^7>o-><^ aq^Jg^^l- 0.05 Ml^l 5mMol S.^- *1 ^ ^ X| of] lofl^^^oj 

*V 3i^lcHl ^1 wfl ^o-l-^rq. ^l^tifl^on o_ s _h. e ^ -ff^l =1 EPO ^] ^-^fl 2^ ^^o 1 ^ ^^i^r ^ -g-^j- ^l^^.«^*T- 

33 «-^^cH] oq^ fl ^-01 ^1-0^ ^q. ol xr}] , 2^^1 sji^i^r ^>^-o-l ^.^Ml cf| M ^ ">^1 ol- o>^-^1a1^ -^^ol-^^u-l \d(Maackia 
amurensis leukoagglutinin; MAL^ S^l)-^-^- ^ ^ ^ ^1°J ^ N-^^ ^ -^^1 oil a] 3^t^1 Sl^- 4^-^l ^r^^l ^^fl 
^r}-^r a 2,3 ^1 ^. -^l^r ^-ol^jo_^ ^ ^rf ^ eij ^ ol t^) ? ^1 o->i_4^^ e-1 ^1 ~y-^ _TZ. V,-M ^ ^-^J. ^ ^- ^ ^ ^r°j^l NT 

-°ft ^f^^l^ll^ 3^r^l HL^r 45-^1 ^>^oH ^^11 ol ^ ^-^-32f ^-ol ^ ^^J-^L^ eq ^1 (RIC 1£-^1 )^>1 ^. ^ 

^-^f ^"-2r o_^_ ^^^-V^^f- 

96 *?J -M-Ml ol^ o,] ^ ^^>T=f PBS oil 5//g/m.e °4 ^-il^ ^ EPO ^^^-^^-^1^ 100/^^4 ^#31, 37X^*>fl^ 2 -^1 

^1^-^ ^-^^1^4. ^ ^1 -g ^ w ^11 >M o-l 31, l^l^r ^^groilx-l 3% ^^f^ol ^ ol- ipl TBS(Tris Buffered Solution) 



5iL al^-o]^ «V^-^a- ^r^r-M^^r. ^ -?- PBST -g-°J](2.5mM Sodium dihydrogen o rthopho s-phatc, 7.5mM Sodium 
hydrogen orthophosphate, 0.5mM Sodium chloride, 0.05% Tween 20, pH 7.2) 200/^ 4s] xfl ^1 T^f-g-, PBS 
T-g-<^^-^- ^ 44 t>Y ^1 s^^^^l 100/^,# 7\-s\3± ^^<^1^ 3 ^1 ^ 41. -g- S] ^E-M-^-H ^-g-^-1 53^. ^f^l PBST -g- 

3S\ ^il^^t w>o] ^_^l(biotin)^-^- S^l ^1 MAL RIC -S- PBST 100 1500 «fl ^ is] ^ 1 

OO/^^ ^#31 ^^-<^l^i 2 ^1^> -^^^^i ^-§-^1^*4- t=+^1 PBSTS 4^q -All ^1 «r3L ^].u] ^-^^eflTi|^l5^^^lTq-o]- 

^11 100/^^1 ^ 7>^><^t4-. 15 ^-^> ^ PBST J? 42] ^fl^^>^l ^>4-^-^^^ 0.4%7 r ^^-^ O.IM T ^ 

^>_oi^V ^oji( pH 5.0)^11 ^^l^^ltqol-^i imMol -g-*fl^ -g-^-fi- lOOM ^V^l 4=3-&<4l 15 vfl^l ^]4£-_ 

«i-g <US>-^1 i=f^-, 3M ^-^V 50/^.S- ^h-g-^r ^^1^1^^. ^^1^1^ ^>l-g-^>^ 490nmi^5] -^-^-SL^- ^ w> 

5| tq-. ^nfl, JE^-^- ^ 4? 44 EPO xl-^^rl^i o.r^ , ^^1-^ o] -g-^J- ^4^441^^^ >4^1 <4l ^4 4^ EPO ^^l^L^ 

W (National Institute of biological standard) 50U1- 50mM ^# 0 Hltll °l^(pH 5.0) -g-^<^l -g-«ll X] 31 lOU/m-e 
^^s)4°}-^(Boehringer Mannheim) 2/^«- 7\-&\-c^ ^_g_ ofl -g-^^- 100,a«S. ^} -3/ 37°C^ll^ 2^1 ^1 «i-g-^l ^1 tf-g- 

MAL -Br o]-g-*r ^^^<^*>^ o]] ^ *g ^-^-^^ RIC^- -g-^t Sl^^^^-^ <=Hl ^ ^T^^I 

^Z- ^ (MAL-ELISA/RIC-ELISA, M/R 54 S^l)^ «1 ^^4^1 ^h-fr^ ^"tfl «1 -S^rSS ^K^l 4 S. ?}4i4). 

*ll 4 ^^l^i ^-cfl <=»>Efl <Q_s± B|t)]zL?llHir MAT. -ERISA <4l ^ ^^J£(M)^r, ^^n^flH^ RIC-ELISA <=H1 >H 

^ ^-^-^(R)^- i-r^NE^f. ^|-tfl 4-] i?^ ^^|4± MAL- ERISA <4] ^ o} RIC-ELISA ^fl *\ &\ ^^g'^-^- M ^ 

, EPO ^-^1- i-ll ^1 ^1 ^44-4 4r^^f ^1 ^-^fl^ ^fHlf M^r^^-tll, -4- ^^-^2- L| sfl m-^- ^ 7>^b ^-^-^1^ 

^7)^5-^-^) al ell^>c4 T3l ^^8r M/R ^l-a- M-^h^^^ 1 ^ ^^-^*H ^lolJEL^- ^7>^V ^-^-<^1 EPO^l ^^s[-7l- 

%>^J ?1 ^ ^ ^" ^ 9X9X^-. 

(57) '^-T^ Ml -V) 

1. 

ell ^-1 ^44 ^-Hl^.44^^ _^.^^^_o_^_ ^--B-^-^ -HL^i o_^. ^} ^ ^-^r^^^l ^-^fl^- ^^r-%r -91 ^Jr ^1 ^«fl °^«ll ^1 . 

^^-^ 2. 

^1 1 %1-<H1 Si M , pH 7> 8.5 141-^1 9.0 91 ^l^wll^^fl^l. 
3. 

^1 1 JEE^r 2 ^^l %l ^ , ^\) ^ ic^V^l ^-^o] O.OSpM ^-^1 200p M ^^1^ ^1 J£ «fl <^= tifl ^] . 
4. 

^1 1 HL^r 2 %!-<4l %l<^^i, ^-Hl s.^4<^^| ^ -^^>1 O.OSpM 141-^1 2mM ^ ^1 91 H^^^M ^1 . 
5. 

^1 4 ^a-oii ^.h^ , ^-hi s.4ib^ ^1 ^^^^1 ^l^m^i ^i^wflo^^fl^i. 

6. 

^11 1 %>^1 ^i^^i, ^-^r^^ol ^11 o] 01] ^ (RPO) <y ^-^jo.^ ^l^Hflog=ufl^l. 



i-Yl 1 



V 3 



» 1 



1 3 5 7 9 11 ^ 15 17 19 21 
2 4 6 8 10 12 14 16 18 20 " 



> 27 30 32 34 36 39 41 43 45 47 49 51 
26 28 31 33 35 37 4D 42 44 46 48 50 52 



^ : ^H^wH^fl^l pH 7.8 
* : ^fliEwfl^M pH &5 




n ^i s! 



pH7 .3 5 



PH5.85 • 
PH5.2 --"T* ':* 

pH4,55 

PH3.0 ^•• ^ _. -^^ < 



lane 1 - ^-^^ ^V^H (Isoelectric point marker) 

lane 2 : ^ EPO ^r^^^-^-^I^ ^l-S^ 0 * ^^l^r EPO 

lane 3 : 0,5 fx M ^B^i^^b* ^ 1 ij^V «fl«y=^^^cfl>^ EPO 

lane 4 : 0.5/*M Bfl^^^h^ ^7>^r ^ 3 &\*Y *T1 ^^J^^ ^*fl^ EPO 

lane 5 : O.S juM *H1 *qi=.-*ha- ^ ^- 8 ^ ^^Hr^ <fl >H ^S*fl^r EPO 

lane 6 : efl ^1 2*^+-^- ^^V«V^1 1 *l*V *B *fl >M ^ EPO 

lane 7 : Bfl tsJ ic-St* ^JH 3 «B «?3=3q^^ «HI EPO 

lane 8 : ^Ej^^^S- ^*V-S^1 8 wfl ^^-^ <=*| M ^**l^b EPO 

lane 9 :■ ^l^^l^^^J^^V^ EPO *fl-^ 

lane 10 : ^ ^ ^>«^«y (Boehringer Marmheirn)^^ EPO 
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